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(54) Automatic document feeder and image reading device

(57) There is provided an automatic document feed-
er, comprising: a document tray; an output tray; a first
rotating body that ejects the document to the output tray;
a second rotating body that ejects the document to the
output tray; a reversing mechanism that reverses a car-
rying direction of the document which passed the reading
portion to carry again the document to the reading por-

tion; a sinking mechanism that sinks the document into
a position between a bottom of a document already
stacked on the output tray and a surface of the output
tray; and a switching mechanism configured to switch
between a first motion of carrying the document to the
first rotating body and a second motion of carrying the
document to the second rotating body, in accordance
with whether the reversing mechanism is activated.
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Description

Background

Technical Field

[0001] Aspects of the present invention relate to an
automatic document feeder capable of automatically
feeding a document into a reading unit of an image read-
ing device, and an image reading device employing such
an automatic document feeder.

Related Art

[0002] In general, in order to read an image (including
text) formed on each of front and back sides of a docu-
ment (hereafter, referred to as double-sided reading), it
is necessary to reverse a carrying direction of the docu-
ment after finishing reading of the front side of the doc-
ument by a reading unit, and to read the back side of the
document being carried in the reversed carrying direction
by carrying the document to the image reading unit.
[0003] For example, If the document having a plurality
of sheets of paper stacked in a vertical direction on a
document tray is to be read from a sheet of paper placed
at the bottom one-by-one to perform double-sided read-
ing, when the sheets of paper for which reading are fin-
ished are simply placed on a output tray in sequence,
the sheets of paper for which reading is finished are
stacked on the output tray such that the first sheet of
paper for which reading is finished first is placed at the
bottom on the paper output tray. Therefore, in this case,
the page sequence of the sheets of paper placed on the
document tray is different from the page sequence of the
sheets of paper placed on the output tray.
[0004] For example, assuming that two sheets of paper
A and B (documents A and B) are placed on the document
tray such that the front side of the document A, the back
side of the document A, the front side of the document
B and the back side of the document B are defined as
the first, second, third and fourth pages, respectively, and
that the document A is stacked on the document B are
stacked while facing the front side of each document up-
ward, the two documents A and B are output to the output
tray in a state where the document B is placed on the
document A and the front side of each document faces
upward.
[0005] For this reason, the documents which have
been arranged on the document tray in the order of the
first, the second, the third and the fourth pages are ar-
ranged, on the output tray, in the order of the third, the
fourth, the first, and the second pages. Thus, the page
sequence of the documents placed on the document tray
becomes different from the page sequence of the docu-
ments on the output tray.
[0006] On the other hand, in order to read an image
only from the front side of the document (hereafter, re-
ferred to as single-side reading), the automatic document

feeder may outputs the document for which the reading
is finished to the output tray without reversing the carrying
direction of the document. Therefore, the page sequence
of the documents on the document tray does not become
different from the page sequence of the documents on
the output tray.
[0007] Japanese Patent Provisional Publication No.
HEI 11-314856 (hereafter, referred to as JP HEI
11-314856A) discloses an automatic document feeder
configured such that a first output tray dedicated for the
single-side reading is located on one side with respect
to a reading unit and a second output tray dedicated for
the double sided reading is located on the other side with
respect to the reading unit so that the page sequence of
the document on a document tray does not become dif-
ferent from the page sequence of the document on the
output tray when the double-sided reading is performed.

Summary

[0008] However, the automatic document feeder dis-
closed in JP HEI 11-314856A is configured to have a
plurality of paper output trays, the user needs to check
which of the output trays has received the document,
which is not convenient for the user.
[0009] Aspects of the present invention are advanta-
geous in that an automatic document feeder capable of
performing the double-sided reading and the single-side
reading while enhancing usability is provided.
[0010] According to an aspect of the invention, there
is provided an automatic document feeder, comprising:
a document tray on which a document to be read is
placed; an output tray on which the document for which
image reading is finished is placed; a first rotating body
that rotates and contacts the document to eject the doc-
ument for which the image reading is finished by passing
a reading portion, to the output tray; a second rotating
body that rotates and contacts the document to eject the
document for which the image reading is finished by
passing the reading portion, to the output tray; a reversing
mechanism that reverses a carrying direction of the doc-
ument which passed the reading portion to carry again
the document to the reading portion; a sinking mecha-
nism that sinks the document ejected from the first rotat-
ing body into a position between a bottom of a document
already stacked on the output tray and a surface of the
output tray; and a switching mechanism configured to
switch between a first motion of carrying the document
to the first rotating body and a second motion of carrying
the document to the second rotating body, in accordance
with whether the reversing mechanism is activated.
[0011] Such a configuration prevents the page se-
quence of documents ejected on the output tray from
becoming different from the page sequence of docu-
ments placed on the document tray.
[0012] Considering the case where two sheets of pa-
per (hereafter, referred to as document A and document
B) are placed on the document tray, the front-face of the
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document A is defined as page 1, the back-face of the
document A is defined as page 2, the front-face of the
document B is defined as page 3, and the back-face of
the document B is defined as page 4, and the documents
A and B are stacked on the document tray such that each
front-face faces upward, in this case by executing the
image reading in the double-sided reading mode and car-
rying each document for which the image reading is fin-
ished to the first rotating body, the document B is stacked
on the document B on the output tray such that each
front-face faces downward.
[0013] Therefore, on the output tray, the documents
are arranged in order of page 1, page 2, page 3 and pag4
in this order from the bottom to the top. Therefore, the
page sequence of the documents placed on the docu-
ment tray is equal to the page sequence of the documents
on the output tray.
[0014] On the other hand, regarding the single-side
reading, by carrying the document for which the image
reading is finished to the first rotating body, the page
sequence of the documents placed on the document tray
is equal to the page sequence of the documents on the
output tray.
[0015] Therefore, the automatic document feeder is
able to prevent the page sequence of the documents on
the output tray from becoming different from the page
sequence of documents on the document tray while re-
quiring only a single type of output tray. Such a configu-
ration eliminates the need for checking which of output
trays is used for ejecting the documents. Therefore, us-
ability of the automatic document feeder capable of ex-
ecuting both of the single-side reading and the double-
sided reading can be enhanced.
[0016] In at least one aspect, the first rotating body is
located on a lower side of the second rotating body to be
closer to the output tray in comparison with the second
rotating body.
[0017] Such a configuration makes it possible to sink
the into the bottom of the documents staked on the output
tray.
[0018] In at least one aspect, the automatic document
feeder further comprises a feeder mechanism configured
to feed a plurality of documents stacked vertically on the
document tray to the reading portion one by one from a
bottom of the plurality of document. In this case, the doc-
ument tray is located on a lower side of the output tray;
the switching mechanism carries the document for which
the image reading is finished to the second rotating body
to eject the document to the output tray through the sec-
ond rotating body when the reversing mechanism is ac-
tivated; and the switching mechanism carries the docu-
ment for which the image reading is finished to the first
rotating body to eject the document to the output tray
through the first rotating body when the reversing mech-
anism is not activated.
[0019] In at least one aspect, the automatic document
feeder further comprises a feeder mechanism configured
to feed a plurality of documents stacked vertically on the

document tray to the reading portion one by one from a
bottom of the plurality of document. In this case, the doc-
ument tray is located on an upper side of the output tray;
the switching mechanism carries the document for which
the image reading is finished to the first rotating body to
eject the document to the output tray through the first
rotating body when the reversing mechanism is activat-
ed; and the switching mechanism carries the document
for which the image reading is finished to the second
rotating body to eject the document to the output tray
through the second rotating body when the reversing
mechanism is not activated.
[0020] In at least one aspect, the output tray is posi-
tioned, in a horizontal direction, at an edge of a mecha-
nism body portion including the reading portion. In this
case, the second rotating body is located to be closer to
the mechanism body portion in the horizontal direction
in comparison with the first rotating body.
[0021] Such a configuration makes it possible to se-
cure space on the upper side of the first rotating body.
Therefore, it is possible to prevent malfunctions from oc-
curring in the sinking mechanism.
[0022] In at least one aspect, the second rotating body
is located not to eject the document toward the sinking
mechanism.
[0023] According to another aspect of the invention,
there is provided an image reading device, comprising:
one of the above described automatic document feeders;
and a reading portion configured to read an image from
a document carried by the automatic document feeder.
[0024] Such a configuration prevents the page se-
quence of documents ejected on the output tray from
becoming different from the page sequence of docu-
ments placed on the document tray.
[0025] It is noted that various connections are set forth
between elements in the following description. It is noted
that these connections in general and unless specified
otherwise, may be direct or indirect and that this specifi-
cation is not intended to be limiting in this respect. As-
pects of the invention may be implemented in computer
software as programs storable on computer-readable
media including but not limited to RAMs, ROMs, flash
memory, EEPROMs, CD-media, DVD-media, temporary
storage, hard disk drives, floppy drives, permanent stor-
age, and the like.

Brief Description of the Accompanying Drawings

[0026]

Fig. 1 is a perspective view of an image reading de-
vice viewed from the top side thereof.
Fig. 2 is a cross section of the image reading device
along a line A-A shown in Fig. 1.
Fig. 3 is an explanatory illustration for explaining an
operation of a sinking mechanism of the image read-
ing device.
Fig. 4 is a block diagram illustrating a control system
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of the image reading device.
Figs. 5 to 7 are explanatory illustrations for explaining
operations of an automatic document feeding mech-
anism (ADF).
Fig. 8 is a flowchart illustrating control of the ADF
according to the first embodiment.
Fig. 9 illustrates a general configuration of an auto-
matic document feeder according to a second em-
bodiment.
Figs. 10 to 12 are explanatory illustrations for ex-
plaining operations of an automatic document feed-
ing mechanism (ADF) according to the second em-
bodiment.
Fig. 13 is a flowchart illustrating control of the ADF
according to the second embodiment.

Detailed Description

[0027] Hereafter, embodiments according to the in-
vention will be described with reference to the accompa-
nying drawings.

FIRST EMBODIMENT

[0028] Fig. 1 is a perspective view of an image reading
device 100 viewed from the top side thereof. Fig. 2 is a
cross section of the image reading device 100 along a
line A-A shown in Fig.

1. Fig. 3 is an explanatory illustration for explaining
an operation of a sinking mechanism 133. Fig. 4 is
a block diagram illustrating a control system of the
image reading device 100. Figs. 5 to 7 are explana-
tory illustration for explaining operations of an auto-
matic document feeding mechanism (ADF) 120. Fig.
8 is a flowchart illustrating control of the ADF 120.

[0029] As shown in Fig. 1, the image reading device
100 is provided with an operation panel 200 for operating
and setting the image reading device 100 at the upper
front portion, and is provided with a main body 101 for
executing an automatic feed/read function and a still doc-
ument read function.
[0030] On the operation panel 200, a display unit 201
for displaying various information such as setting data
and messages, and key buttons 202 to be operated by
a user are provided.
[0031] As shown in Fig. 2, in the main body 101 of the
image reading device 100, an image reading window 102
used for the still document read function (hereafter, re-
ferred to as a still read window 102) an d an image reading
window 103 used for the automatic document fee/read
function (hereafter, referred to as an automatic read win-
dow 103) are provided. Each of the still read window 102
and the automatic read window 103 is sealed by trans-
parent platens 102A and 103A each of which is made of
glass or acrylic.
[0032] In this embodiment, the platens 102A and 103A

are formed of a glass plate. That is, the two types of
platens 102A and 103A are integrally formed of a glass
plate. A document cover 104 for covering the windows
102 and 103 is pivotally provided on the upper side of
the main body 101. Therefore, when the document read-
ing is performed through the still read window 102, the
user opens the document cover 104 upward, and places
a document on the still read window 102.
[0033] In the main body 101, an image pick-up device
105 configured to emit light to illuminate the document
and to generate an electric signal in accordance with the
received light is provided. The image reading device 100
executes the reading operation by converting the image
formed on the document into the electric signal through
the image pick-up device 105.
[0034] In this embodiment, the image pick-up device
105 is formed of a CIS (Contact Image Sensor) config-
ured to be elongated in a direction perpendicular to the
moving direction thereof beneath the reading windows
102 and 103.
[0035] The image pick-up device 105 is mounted in
the main body 101 to be movable along a longitudinal
direction of the image reading device 100 (i.e., a left and
right direction on Fig. 2). During execution of the auto-
matic feed/read function, the image pick-up device 105
reads the image from the document while being fixed at
the position n beneath the automatic read window 103.
On the other hand, when the still document read function
is executed, the image pick-up device 105 reads the im-
age from the document while being moved under the still
read window 102.
[0036] At a portion of the document cover near the au-
tomatic read window 103, the ADF 120 configured to feed
the document to the automatic read window 103 is pro-
vided.
[0037] The ADF 120 includes a document tray 121 on
which a document to be read is placed. On the upper
side of the document tray 121, an output tray 123 on
which the document for which the image reading is com-
pleted is placed. Regarding the document having a plu-
rality of sheets of paper, such document is placed on the
document tray or the output tray in a state where the
plurality of sheets of paper are stacked in a vertical di-
rection.
[0038] Each of the document tray 121 and the output
tray 123 is positioned in the horizontal direction to be
shifted from the portion (hereafter referred to as a mech-
anism body portion 120A) corresponding to the automatic
read window 130. In Fig. 2, the document tray 121 and
the output tray 123 are positioned to be shifted rightward
from the mechanism body portion 120A.
[0039] The document tray 121 is provided with, on the
side of the mechanism body portion 120A, a feeder mech-
anism 125 configured to feed the document to the auto-
matic read window 103. More specifically, the feeder
mechanism 125 operates to feed the stacked sheets of
paper (document) one by one from the bottom side of
the stacked sheets of paper. The feeder mechanism 125
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includes a feed roller 125A, a separation roller 125B, and
a separation pad 125C.
[0040] The feed roller 125A feeds the sheet of paper
to the separation roller 125B by rotating and contacting
the under surface of the sheet of paper positioned at the
bottom of the stacked sheets of paper and. The separa-
tion roller 125B also rotates while contacting the under
surface of the sheet of paper so as to apply a carrying
force to the sheet of paper. The separation pad 125C is
positioned to contact the sheet of paper on the opposite
side of the separation roller 125B while sandwiching the
sheet of paper between the separation pad 125C and
the separation roller 125B to apply carrying resistance.
[0041] By this structure, only the sheet of paper con-
tacting the separation roller 125B is carried from the sep-
aration roller 125B. The sheets of paper located on the
side of the separation pad 125C with respect to the sheet
of paper contacting the separation roller 125B is stopped
by the carrying resistance from the separation pad 125C.
Thus, the stacked sheets of paper are fed to the auto-
matic read window 103 one by one from the bottom of
the stacked sheets of paper.
[0042] A carrying roller 126A rotates while contacting,
at the lower surface thereof, the sheet of paper fed by
the separation roller 125B so that the sheet of paper is
carried to the automatic read window 103. Further, the
carrying roller 126A carries the sheet of paper which has
passed the automatic read window 103 to a reversing
mechanism 127 (which is described in detail later) or a
1st ejection roller 130 side, by rotating and contacting the
sheet of paper at the upper surface of the carrying roller
126A.
[0043] Each of pinch rollers 126B and 126C functions
as a pressing roller for pressing the sheet of paper against
the carrying roller 126A. Each of the pinch rollers 126B
and 126C is a driven roller being driven by contacting the
sheet of paper being carried.
[0044] A first document sensor 128A is located on the
upstream side of the separation roller 125B to detect
presence/absence of the document on the document tray
121. A second sensor 128B is located on the upstream
side of a presser foot 103B to detect passage of the sheet
of paper.
[0045] The presser foot 103B is positioned to face the
automatic read window 103 to form a predetermined gap
with respect to the automatic read window 103. The
presser foot 103B presses the sheet of paper being car-
ried. In this embodiment, the second sensor 128B out-
puts an ON signal when the sheet of paper is passing,
while the second sensor 128B outputs an OFF signal
when the sheet of paper is not passing.
[0046] A carrying roller 129 is located, on the down-
stream of the automatic read window 103, at the position
shifted from the platen 103A. The carrying roller 129 car-
ries the sheet of paper which has passed the automatic
read window 103, to the output tray 123. The sheet of
paper to which the carrying force is applied by the carry-
ing roller 129 turns upwardly by approximately 180 de-

grees, and is ejected to the output tray 129.
[0047] The pinch roller 129A functions as a presser
roller for pressing the sheet pf paper against the carrying
roller 129. The pinch roller 129A is a driven roller being
driven by contacting the sheet of paper being carried.
[0048] A carrying path L0 formed on the downstream
side of the carrying roller 129 branches into carrying
paths L1 and L2. The carrying path L1 branched from a
branch point P1 on the lower side is provided with a first
ejection roller 130, and the carrying path L2 branched
from the branch point P1 on the upper side is provided
with a second ejection roller 131.
[0049] The first ejection roller 130 serves to eject the
sheet of paper which has passed the automatic read win-
dow 103 and has carried to the carrying path L1, to the
output tray 123, and to reverse the carrying direction to
carry again the sheet of paper to the automatic read win-
dow 103.
[0050] That is, by rotating the first ejection roller 130
of which upper surface is contacting the sheet of paper,
the sheet of paper carried to the carrying path L1 is eject-
ed to the output tray 123. By rotating the first ejection
roller 130 of which lower surface is contacting the sheet
of paper, the carrying direction of the sheet of paper car-
ried to the carrying path L1 is reversed.
[0051] Therefore, according to the first embodiment,
the reversing mechanism is formed by the first ejection
roller 130 and a pinch roller 127A which is located under
the first ejection roller 130 to press the sheet of paper
against the first ejection roller 130.
[0052] A pinch roller 130A is located over the first ejec-
tion roller 130 to press the sheet of paper against the first
ejection roller 130. Therefore, the pinch roller 130A and
the first ejection roller forms a (first) ejection unit. Here-
after, when the sheet of paper is ejected by the first ejec-
tion roller 130 to the output tray 123, such a motion is
frequently expressed by a passage like "ejecting the
sheet of paper from a first ejection opening 130B".
[0053] The second ejection roller 131 ejects the sheet
of paper for which the image reading has been finished,
to the output tray 123 by rotating and contacting the sheet
of paper. The second ejection roller 131 is positioned
upward with respect to the first ejection roller 130 and is
positioned, in the horizontal direction, on the side of the
automatic read window 103 with respect to the first ejec-
tion roller 130. That is, in this embodiment, the position
of the first ejection roller 130 is nearer to the output tray
123 that the position of the second ejection roller 131.
[0054] Therefore, the second dejection roller 131 and
a pinch roller 131 A which is located under the second
ejection roller 131 to press the sheet of paper against the
second ejection roller form a (second) ejection unit. Here-
after, when the sheet of paper is ejected by the second
ejection roller 131 to the output tray 123, such a motion
is frequently expressed by a passage like "ejecting the
sheet of paper from a second ejection opening 131B".
[0055] A first flap 132A is located at the branch point
P1, and serves as a (first) branching unit to switch the
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carrying path of the sheet of paper between the carrying
path L1 and the carrying path L2.
[0056] A second flap 132B is located on the upstream
side of the first ejection roller 130, and serves as a (sec-
ond) branching unit to switch the carrying path of the
sheet of paper between the carrying path toward the first
ejection opening 130B and the carrying path toward the
reversing mechanism 127.
[0057] A third flap 132C is located at a confluent point
of the carrying path L3 starting from the reversing unit
127 toward the automatic read window 103 and the car-
rying path starting from the document tray 121 toward
the automatic read window 103. The third flap 132C
serves as a (third) branching unit.
[0058] The first flap 132A and the second flap 132B is
actively controlled by actuators 132D and 132E, respec-
tively (see Fig. 4), while the third flap 132C is not actively
controlled. That is, first to third flaps 132A-132C are piv-
otally mounted in the mechanism body portion 120A. The
first and second flaps 132A and 132B are actively driven
by the actuators 132D and 132E, respectively to move
between a position indicated by a solid line and a position
indicated by a dashed line as shown in Fig. 2.
[0059] On the other hand, as indicated by a solid line
in Fig. 2, the third flap 132C is positioned by its own weight
to open the carrying path L3 starting from the reversing
mechanism 127 toward the automatic read window 103
and to close the carrying path starting from the paper tart
121 toward the automatic read window 103. When the
sheet of paper is carried from the document tray 121 to
the automatic read window 103, the third flap 132C
swings to the position indicated by a double chain line in
Fig. 2 by being pressed by the sheet of paper being car-
ried, so that the carrying path starting from the document
tray 121 to the automatic read window is opened. When
the carrying of the sheet of paper from the document tray
121 to the automatic read window 103 is finished, the
third flap 132C returns to the position indicated by the
solid line in Fig. 2 by its own weight.
[0060] On the side of the first ejection opening 130B
on the output tray 123, the sinking mechanism 133 is
provided. The sinking mechanism 133 serves to sink the
sheet of paper ejected from the first ejection opening
130B into the position between the sheets of paper which
have been stacked on the output tray 123 and the surface
of the output tray 123.
[0061] As shown in Fig. 3, the sinking mechanism 133
includes a projected part 133A and a flat part 133B con-
necting to the output tray 123. The projected part 133A
serves to lift, on the side of the first ejection opening 130B,
the sheets of paper stacked on the output tray 123, and
the flat part 133B is formed to extend form the projected
part 133A toward the opposite side of the first ejection
opening 130B to be connected to the output tray 123, so
that the sheet of paper ejected from the first ejection
opening 130B contacts the sheets of paper lifted upward
by the projected part 133A.
[0062] In this structure, the sheet of paper ejected from

the first ejection opening 130B contacts in an acute angle
a part (a part B shown in Fig. 3) of the under surface of
the lowest one of the sheets of paper stacked on the
output tray 123, and turns toward the flat part 133B.
Therefore, the sheet of paper ejected from the first ejec-
tion opening 130B is placed on the output tray 123 to be
sunk into the position between under surface of the
stacked paper and the surface of the output tray 123.
[0063] A guide 133C serves to guide the sheet of paper
ejected from the second ejection opening 131B to the
output tray 123, and to press, on the side of the flat part
133B with respect to the projected part 133, the lifted
portion of the sheets of paper stacked on the output tray
123 lifted by the projected part 133A, so that the portion
of the stacked paper on the output tray 123 is reliably
lifted.
[0064] A lower surface 133D of the guide 133C func-
tions as a chute surface to direct the sheet of paper being
ejected from the second ejection opening 131B toward
the output tray 123, and a tip part of the guide 113C func-
tions as a pressing member to press the sheets of paper
placed on the output tray 123 against the flat part 133B.
[0065] Fig. 4 illustrates a block diagram of a control
system for the ADF 120. The control system of the ADF
120 includes a controller 135, the actuators 132D and
132E, a carrying motor 134, a carrying motor 134 for
driving and rotating various rollers, the operation panel
200 and the image pick-up device 105. The controller
135 is formed of a microcomputer chip on which a CPU,
a ROM, a RAM and various peripheral components are
embedded. The ROM stores various types of programs
including a carrying control program which is explained
later with reference to Fig. 8. The controller 135 controls
the actuators 132D and 132E and the carrying motors in
accordance with the carrying control program.
[0066] As described below, the ADF 120 is capable of
performing the single-side reading and the double-sided
reading. In the following, general operations for the sin-
gle-side reading and the double-sided reading are ex-
plained first, and then the detailed operations are ex-
plained with reference to drawings (e.g., a flowchart
shown in Fig. 8).
[0067] First, the single-side reading is explained.
[0068] When a single-side reading mode is selected
by the user through the operation panel 200, the sheet
of paper (document) is carried as shown in Fig. 5. Spe-
cifically, when a read start button (not shown) is pressed
by the user in a stat where the plurality of sheets of paper
(document) are placed on the document tray 121 such
that each reading surface faces downward, the carrying
motor 134 is rotated and the sheets of paper stacked on
the document tray 121 are fed to the automatic read win-
dow 103 one by one from the lowermost one of the
stacked sheets of paper.
[0069] Since the single-side reading mode is selected,
the controller 135 drives the first flap 132A to open the
carrying path L1 and to close the carrying path L2 as
shown in Fig. 5. Further, the controller 135 drives the
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second flap 132B to carry the sheet of paper from the
carrying path L1, toward the first ejection opening 130B.
[0070] Therefore, the sheet of paper for which the im-
age reading has finished is ejected to the output tray 123
through the carrying path L1 and the first ejection opening
130B as indicated by a thick arrow in Fig. 5. Consequent-
ly, each ejected sheet of paper is sunk into the lowermost
position of the sheets of paper stacked on the output tray
123 by the sinking mechanism 133.
[0071] In the single-side reading mode, the sheets of
paper are stacked on the output tray 123 one by one from
the bottom side to the top side so that the reading surface
faces upward. In other words, in the single-side reading
mode, the stacked sheets of paper placed on the docu-
ment tray 121 are placed on the output tray 123 in a
vertically flipped state.
[0072] Hereafter, the double-sided reading is de-
scribed. When the user selects the double-sided reading
mode through the operation panel 200, the image reading
for the front-face of the sheet of paper (document) is per-
formed by carrying the sheet of paper as indicated by a
thick arrow in Fig. 6. Subsequently, the carrying direction
of the sheet of paper is reversed, and the image reading
of the back-face of the sheet of paper (document) is per-
formed as indicated by a thick arrow show in Fig. 7. Then,
the sheet of paper (document) is ejected to the output
tray 123.
[0073] Specifically, when the read start button is
pressed by the user in a stat where the plurality of sheets
of paper (document) are placed on the document tray
121 such that each reading surface faces downward, the
carrying motor 134 is rotated and the sheets of paper
stacked on the document tray 121 are fed to the auto-
matic read window 103 one by one from the lowermost
one of the stacked sheets of paper to read the front-face
of the sheet of paper.
[0074] Since the double-sided reading mode is select-
ed, the controller 135 drives the first flap 132A to open
the carrying path L1 and to close the carrying path L2
first as shown in Fig. 6. Further, the controller 135 drives
the second flap 132B to carry the sheet of paper from
the carrying path L1, toward the reversing mechanism
127.
[0075] Therefore, the sheet of paper for which the im-
age reading is finished is carried to the reversing mech-
anism through the carrying path L1 as indicated by the
thick arrow shown in Fig. 6, and when the rear edge of
the sheet of paper passes the second flap 132B, the con-
troller 135 drives the second flap 132B to close the car-
rying path for the first ejection opening 130B, drives the
first flap 130 to close the carrying path L1 and to open
the carrying path L2, and then rotates the first ejection
roller 130.
[0076] By such control, the sheet of paper (document)
of which front-face has been read is carried again to the
automatic read window 103 to read the back-face of the
sheet of paper as shown in Fig. 7. The sheet of paper for
which the double-sided reading is finished is ejected to

the output tray 123 through the second ejection opening
131B as shown in Fig. 7.
[0077] Since the sheet of paper is ejected to the output
tray 123 through the second ejection opening 131 B, the
sheets of paper are ejected to the output tray 123 one
by one to be stacked on the uppermost one of the stacked
sheets of paper.
[0078] Consequently, in the double-sided mode, each
sheet of paper for which the image reading is finished is
stacked from the bottom toward the top on the output tray
123 such that the front-face of each sheet of paper faces
downward. In other words, the sheets of paper (docu-
ment) stacked on the document tray 121 are stacked on
the output tray 123 as it is.
[0079] Hereafter, the carrying control process is ex-
plained with reference to Fig. 8. The carrying control proc-
ess is executed under control of the controller 135 when
the read start button is pressed by the user.
[0080] When the carrying control process is started,
the controller 135 starts to rotate the carrying motor 134
(step S1). Then, the controller 135 judges whether the
double-sided mode is selected by the user (step S3).
[0081] When the single-side mode is selected by the
user (S3: NO), the controller 135 controls the first flap
132A and the second flap 132B to move to the state
shown in Fig. 5 (step S5). Then, the controller 135 judges
whether the image reading through the automatic read
window 103 has finished in accordance with a signal from
the second sensor 128B (step S7)
[0082] In this embodiment, the controller 135 is able
to judge whether the image reading through the automat-
ic control window is finished by judging whether a pre-
determined time period has passed from the time of tran-
sition from the OFF state to the ON state of the output
signal of the second sensor 128B or the time of transition
from the ON state to the OFF state of the output signal
of the second sensor 128B. Specifically, the controller
135 judges that the image reading is finished when the
predetermined time period has passed from the above
described reference time. On the other hand, the con-
troller 135 judges that the image reading is not finished
before the predetermined time period has passed from
the above described reference time.
[0083] When the controller 135 judges that the image
reading is finished (S7: YES), the sheet of paper is eject-
ed through the first ejection opening 130B (step S8). The
controller waits until the image reading is finished (step
S7: NO).
[0084] Next, the controller 135 judges whether all the
sheets of paper (document) placed on the document tray
131 have read (step S9). When all the sheets of paper
have read (S9: YES), the controller 135 stop the carrying
motor 134. Then, the carrying control process is termi-
nated. When all of the sheets of paper have not been
read (S9: NO), control returns to step S 1.
[0085] If it is judged that the double-sided reading
mode is selected in step S3 (S3: YES), the first flap 132A
and the second flap 132B are driven to move to the sate
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shown in Fig. 6 (step S 13). Then, the controller 135 judg-
es whether the reading for the front-face is finished in
accordance with the output signal from the second sen-
sor 128B (step S 15).
[0086] If it is judged in step S 15 that the image reading
for the front-face is finished (S 15: YES) the first flap 132A
and the second flap 132B are driven to move to the state
shown in Fig. 7 (step S 17). Then, the controller 135 starts
to control the reversing mechanism 127 (step S 19).
[0087] Next, the controller 135 judges whether the im-
age reading for the back-face is finished (step S21). If it
is judged that the image reading for the back-face is fin-
ished (S21: YES), the first flap 132A is driven to move to
the state shown in Fig. 7 (step S23).
[0088] After the sheet of paper (document) is ejected
through the second ejection opening 131 B, the controller
135 judges whether all of the sheets of paper of the doc-
ument placed on the document tray 121 have been read
(step S9). The controller 135 waits until all of the sheets
of paper have been read (S9: NO).
[0089] Since the image reading is performed as de-
scribed above, the ADF 120 is able to prevent the page
sequence of the sheets of paper placed on the document
tray 121 and the page sequence of the sheets of paper
placed on the output tray 123 from becoming different
from each other.
[0090] Considering the case where two sheets of pa-
per (hereafter, referred to as document A and document
B) are placed on the document tray 121, the front-face
of the document A is defined as page 1, the back-face
of the document A is defined as page 2, the front-face of
the document B is defined as page 3, and the back-face
of the document B is defined as page 4, and the docu-
ments A and B are stacked on the document tray 121
such that each front-face faces downward, in this case
by executing the image reading in the double-sided read-
ing mode, the documents A and B for which the image
reading is finished are ejected to the output tray 123
through the second ejection opening 131B such that each
front-face faces downward and that the document B is
stacked on the document A.
[0091] Therefore, on the output tray 123, the pages 1
to 4 are arranged in this order from the bottom to the top.
Therefore, the page sequence of the documents placed
on the document tray 121 is equal to the page sequence
of the documents on the output tray 123.
[0092] On the other hand, in the case of the single-side
reading mode, the document for which the image reading
is finished is ejected to the output tray 123 through the
first ejection opening 130B and the documents A and B
are stacked on the output tray 123 such that the docu-
ment A is stacked on the document B and each front-
face faces upward. Therefore, in the single-side reading
mode, the page sequence of the documents placed on
the document tray 121 is equal to the page sequence of
the documents placed on the output tray 123.
[0093] Therefore, according to the first embodiment, it
is prevented that the page sequence of a plurality of

sheets of paper (documents) on the document tray 121
becomes different from the page sequence of the plurality
of sheets of paper on the output tray 123. Further, in the
first embodiment, only one output tray is provided. It is
understood that, in contrast to the configuration disclosed
in JP HEI 11-314856A, the ADF 120 according to the
embodiment is able to eliminate the need for checking
which of output trays is used for ejecting the sheets of
paper. Therefore, usability of the image reading device
100 can be enhanced.
[0094] As described above, the embodiment achieves
the configuration where only one output tray is provided,
while preventing that the page sequence of the sheets
of paper on the document tray 121 becomes different
from the page sequence of the sheets of paper on the
output tray 123. Therefore, the user does not need to
check which of output trays is used for ejecting the sheets
of paper. Consequently, usability of the automatic docu-
ment feeder capable performing the double-sided read-
ing and the single-side reading can be enhanced.
[0095] As described above, the sinking mechanism
133 sinks the sheet of paper into the position between
the stacked sheets of paper already stacked on the output
tray 123 and the surface of the output tray 123. Therefore,
it is preferable that the sinking mechanism 133 and the
output tray 123 are located close to each other.
[0096] In this regard, in this embodiment, the first ejec-
tion roller 130 is located on the lower side of the second
ejection roller 131, at the position closer to the output tray
123 in comparison with the second ejection roller 131.
Therefore, it becomes possible to sink the sheet of paper
ejected from the first ejection opening 130B into the po-
sition under the stacked sheets of paper already stacked
on the output tray 123.
[0097] It is noted that since the sinking mechanism 133
is configured to sink the sheet of paper into the position
under the stacked sheets of paper already stacked on
the output tray 123, it is required to secure adequate
space over the first ejection roller 130.
[0098] In this regard, in this embodiment, the output
tray 123 is positioned on a side with respect to the mech-
anism body portion 120A in the horizontal direction, and
the second ejection roller 131 is positioned closer to the
mechanism body portion 120A in comparison with the
first ejection roller 130 in the horizontal direction. There-
fore, in this arrangement, the second ejection roller 131
is shifted from the first ejection roller 130 in the horizontal
direction.
[0099] Such a configuration makes it possible to se-
cure space over the first ejection roller 130 and to prevent
an erroneous action from occurring in the sinking mech-
anism 133.
[0100] Since the sheet of paper (document) for image
reading is carried from the side of the still read window
102 to the side of the automatic read window 103, it is
possible to located the carrying roller 129 to be shifted
from the platen 103A.
[0101] According to the embodiment, each of the plat-
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ens 102A and 103A may be integrally formed by a single
glass plate (i.e., the two types of the platens 102A and
103A can be integrally formed), it becomes possible to
downsize the image reading device 100 in the longitudi-
nal direction.

SECOND EMBODIMENT

[0102] Hereafter, a second embodiment is described.
[0103] In the above described first embodiment, the
output tray 123 is positioned on the upper side of the
document tray 121, and the sheets of paper placed on
the document tray 121 are read one by one from the
sheet of paper at the bottom of the stacked sheets. By
contrast, in the second embodiment, the document tray
121 is positioned on the upper side of the output tray 123,
and the sheets of paper placed on the document tray 121
is read one by one from the sheet of paper at the top of
the stacked sheets.
[0104] Fig. 9 illustrates a general configuration of an
automatic document feeder 120X according to the sec-
ond embodiment. In Fig. 9 (and in the following drawings),
to elements which are substantially the same as those
of the first embodiment, the same reference numbers are
assigned, and explanations thereof will not be repeated.
In the following, the explanations focus on the feature of
the second embodiment.
[0105] In the first embodiment, the roller used for the
reversing mechanism 127 is also used as the first ejection
roller 130. By contrast, according to the second embod-
iment, a reversing drive roller 127B dedicated for the re-
versing mechanism 127 is provided. Therefore, a pinch
roller 127A serves to press the sheet of paper against
the reversing drive roller 127B.
[0106] As in the case of the first embodiment, the third
flap 132C is configured to swing by its own weight. How-
ever, in contrast to the first embodiment, the third flap
132C actions to close the carrying path L3 starting from
the automatic read window 103 to the reversing mecha-
nism 127 and to open the carrying path starting from the
document tray 121 to the automatic read window 103 by
its own weight.
[0107] In the first embodiment, the feeder mechanism
125 is configured such that the feed roller 125A and the
separation roller 125B rotate and contact the sheet of
paper at the bottom of the stacked sheets so that the
staked sheets of paper are fed one by one from the sheet
of paper at the bottom of the stacked sheets. By contrast,
according to the second embodiment, the feed roller
125A and the separation roller 125B rotate and contact
the sheet of paper at the top of the stacked sheets so
that the stacked sheets of paper is fed one by one from
the sheet of paper at the top of the stacked sheets.
[0108] In the second embodiment, the platen 102A for
the still read window 102 and the platen 103A for the
automatic read window 103 are formed of separates
glass plates (see Fig. 9). Between the platen 102A and
the platen 103A, a turning plate 125B for turning the sheet

of paper carried to the automatic read window 103 toward
the side of the carrying roller 129 by scooping the leading
edge of the sheet of paper (i.e., the leading edge in the
carrying direction) is provided. To scoop the leading edge
of the sheet of paper upward, the turning plate 125B is
configured to have a triangular cross-sectional shape.
[0109] Hereafter, the image reading in the single-side
reading mode is described.
[0110] When the user selects the single-side reading
mode through the operation panel 200, the sheet of paper
is carried as indicated by a thick arrow in Fig. 10.
[0111] Specifically, when the read start button is
pressed in a state where a plurality of sheets of paper
(document) are placed on the document tray with each
reading surface facing upward, the controller 135 starts
to rotate the carrying motor 134, and the image reading
is started by feeding the sheets of paper one by one from
the sheet of paper at the top of the stacked sheets.
[0112] Since the single-side reading mode has been
selected, the controller 135 drives the second flap 132B
such that the sheet of paper for which the image reading
is finished and which has carried to the carrying path L0
is carried to the carrying path L2, and drives the first flap
132A such that he carrying path L1 is closed and the
carrying path L2 is opened.
[0113] Therefore, the sheet of paper for which the im-
age reading is finished is ejected to the output tray 123
through the carrying path L2 and the second ejection
opening 131B. Consequently, the sheet of paper is
stacked on the stacked sheets of paper already stacked
on the top of the output tray 123 such that each reading
surface faces downward.
[0114] Therefore, in the single-side reading mode, the
sheets of paper are stacked on the output tray 123 from
the bottom to the top such that each reading surface faces
downward. In other words, in the single-side reading
mode, the stacked sheets of paper placed on the docu-
ment tray 121 are stacked on the output tray 123 in a
state of being vertically flipped.
[0115] Hereafter, the image reading in the double-sid-
ed reading mode is explained.
[0116] When the user selects the double-sided reading
mode through the operation panel 200, the sheet of paper
is carried as indicated by a thick arrow in Fig. 11 to read
the front-face. Next, the carrying direction is reversed,
and the sheet of paper is carried as indicated by a thick
arrow in Fig. 12 to read the back-face. Thereafter, the
sheet of paper is ejected to the output tray 123 through
the first ejection opening 130B.
[0117] That is, when the user presses the read start
button in a state where a plurality of sheets paper are
placed on the document ray 121 such that each reading
surface faces upward, the controller 135 starts to rotate
the carrying motor 134, and the image reading is started
by feeding the sheets of paper one by one from the sheet
of paper at the top of the stacked sheets to the automatic
read window 103 so as to read the front-face.
[0118] Since the double-sided reading mode has been

15 16 



EP 2 104 325 A2

10

5

10

15

20

25

30

35

40

45

50

55

selected, the controller 135 drives the second flap 132B
so that the carrying path L3 starting from the automatic
read window 103 to the reversing mechanism 127 is
opened.
[0119] Therefore, as indicated by the thick arrow in Fig.
11, the sheet of paper for which the image reading is
finished is carried to the side of the reversing mechanism
127 through the carrying path L0 and the carrying path
L3. It should be noted that the third flap 132C swings to
the state shown in Fig. 11 by being pressed by the leading
edge of the sheet of paper being carried.
[0120] When the rear edge of the sheet of paper pass-
es the third flap 132C, the controller 135 drives the sec-
ond flap 132B so that the sheet of paper for which the
image reading is finished and which has carried to the
carrying path L0 is carried to the carrying path L1, drives
the first flap 132A to close the carrying path L2 and to
open the carrying path L1, and reverses the rotation of
the reversing drive roller 127B (see Fig. 12).
[0121] Therefore, in the double-sided mode, the
sheets of paper are stacked on the output tray in order
of completion of image reading such each front-face fac-
es upward. In other words, in the double-sided mode, the
plurality of sheets of paper stacked on the document tray
121 are stacked on the output tray 123 as it is.
[0122] Fig. 13 is a flowchart illustrating a carrying con-
trol process according to the second embodiment. The
carrying control process is executed under control of the
controller 135 when the user presses the read start but-
ton.
[0123] As shown in Fig. 13, when the carrying control
process is started, the controller 135 starts to rotate the
carrying motor 134 (step S21). Then, the controller 135
judges whether the double-sided reading mode is select-
ed by the user (i.e., which of the double-side reading
mode and the single-side reading mode is selected) (step
S23).
[0124] When the single-side reading mode is selected
(S23: NO), the first flap 132A and the second flap 132B
move to the state shown in Fig. 10 (step S25). Then, the
controller 135 judges whether the image reading is fin-
ished in accordance with the output signal from the sec-
ond sensor 128B (step S27).
[0125] If it is judged that the image reading is finished
(S27: YES), the sheet of paper for which the image read-
ing is finished is ejected through the second ejection
opening 131B (step S29). The controller 135 waits until
the image reading is finished (step S27: NO).
[0126] Next, the controller 135 judges whether all the
sheets of paper (document) placed on the document tray
131 have read (step S31). When all the sheets of paper
have read (S31: YES), the controller 135 stop the carrying
motor 134. Then, the carrying control process is termi-
nated. When all of the sheets of paper have not been
read (S31: NO), control returns to step S21.
[0127] If it is judged that the double-sided reading
mode is selected in step S3 (S23: YES), the second flap
132B are driven to move to the sate shown in Fig. 11

(step S35). Then, the controller 135 judges whether the
reading for the front-face is finished in accordance with
the output signal from the second sensor 128B (step
S37).
[0128] If it is judged in step S37 that the image reading
for the front-face is finished (S37: YES) the first flap 132A
and the second flap 132B are driven to move to the state
shown in Fig. 12 (step S39. Then, the controller 135 starts
to control the reversing mechanism 127 (step S41).
[0129] Next, the controller 135 judges whether the im-
age reading for the back-face is finished in accordance
with the output signal from the second sensor 128B (step
S43). If it is judged that the image reading for the back-
face is finished (S43: YES), the sheet of paper is ejected
through the first ejection opening 130B (step S45). Then,
the controller 135 judges whether all of the sheets of pa-
per of the document placed on the document tray 121
have been read (step S31).
[0130] The controller 135 waits until the image reading
for the back-face is not finished (S43: NO).
[0131] Hereafter, advantages of the second embodi-
ment are described.
[0132] Considering the case where two sheets of pa-
per (hereafter, referred to as document A and document
B) are placed on the document tray 121, the front-face
of the document A is defined as page 1, the back-face
of the document A is defined as page 2, the front-face of
the document B is defined as page 3, and the back-face
of the document B is defined as page 4, and the docu-
ments A and B are stacked on the document tray 121
such that each front-face faces upward, in this case by
executing the image reading in the double-sided reading
mode, the documents A and B for which the image read-
ing is finished are ejected to the output tray 123 through
the first ejection opening 131A.
[0133] Therefore, in the double-sided reading mode,
the sheets of paper for which the image reading is fin-
ished are stacked from the bottom to the top such that
each front-face faces upward. In other words, in the dou-
ble-sided reading mode, the pages 1 to 4 are arranged
in this order from the bottom to the top on the output tray
123. Therefore, the page sequence of the documents
placed on the document tray 121 is equal to the page
sequence of the documents on the output tray 123.
[0134] On the other hand, in the case of the single-side
reading mode, the document for which the image reading
is finished is ejected to the output tray 123 through the
second ejection opening 131 B and the documents A and
B are stacked on the output tray 123 from the bottom to
the top such that each front-face faces downward. There-
fore, in the single-side reading mode, the page sequence
of the documents placed on the document tray 121 is
equal to the page sequence of the documents placed on
the output tray 123.
[0135] Therefore, according to the second embodi-
ment, it is prevented that the page sequence of a plurality
of sheets of paper (documents) on the document tray
121 becomes different from the page sequence of the
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plurality of sheets of paper on the output tray 123. Further,
in the second embodiment, only one output tray is pro-
vided. Therefore, the ADF 120X according to the second
embodiment is able to eliminate the need for checking
which of output trays is used for ejecting the sheets of
paper. Therefore, usability of the image reading device
100 capable of performing the double-sided reading and
the single-side reading can be enhanced.
[0136] Although the present invention has been de-
scribed in considerable detail with reference to certain
preferred embodiments thereof, other embodiments are
possible.
[0137] In the first embodiment, the sheets of paper
placed on the document tray 121 are fed one by one to
the automatic read window 103 from the sheet of paper
at the bottom of the stacked sheets. However, the sheets
of paper placed on the document tray 121 may be fed
one by one to the automatic read window 103 from the
sheet of paper at the top of the stacked sheets. Further,
the sheet of paper may be ejected from the second ejec-
tion opening 131B in the single-side reading mode, and
the sheet of paper may be ejected from the first ejection
opening 130B in the double-sided reading mode.
[0138] In the second embodiment, the sheets of paper
placed on the document tray 121 are fed one by one to
the automatic read window 103 from the sheet of paper
at the top of the stacked sheets. However, the sheets of
paper placed on the document tray 121 may be fed one
by one to the automatic read window 103 from the sheet
of paper at the bottom of the stacked sheets. Further, the
sheet of paper may be ejected from the first ejection
opening 130B in the single-side reading mode, and the
sheet of paper may be ejected from the second ejection
opening 131 B in the double-sided reading mode.
[0139] In the above described embodiments, the car-
rying path is turned to make a U-turn in the mechanism
body portion 120A. However, the ADF may be configured
such that the document tray 121 is positioned at one side
of the mechanism body portion 120A and the output tray
123 is placed at the other side of the mechanism body
portion 120A.
[0140] In the above described embodiment, the sec-
ond ejection opening 131B is positioned on the upper
side of the first ejection opening 130B, and the first ejec-
tion opening 130B is positioned closer to the output tray
123 in comparison with the second ejection opening
131B. However, the structure for the first and second
ejection openings 130B and 131B is not limited to that
shown in the above described embodiments.

Claims

1. An automatic document feeder, comprising:

a document tray on which a document to be read
is placed;
an output tray on which the document for which

image reading is finished is placed;
a first rotating body that rotates and contacts the
document to eject the document for which the
image reading is finished by passing a reading
portion, to the output tray;
a second rotating body that rotates and contacts
the document to eject the document for which
the image reading is finished by passing the
reading portion, to the output tray;
a reversing mechanism that reverses a carrying
direction of the document which passed the
reading portion to carry again the document to
the reading portion;
a sinking mechanism that sinks the document
ejected from the first rotating body into a position
between a bottom of a document already
stacked on the output tray and a surface of the
output tray; and
a switching mechanism configured to switch be-
tween a first motion of carrying the document to
the first rotating body and a second motion of
carrying the document to the second rotating
body, in accordance with whether the reversing
mechanism is activated.

2. The automatic document feeder according to claim
1,
wherein the first rotating body is located on a lower
side of the second rotating body to be closer to the
output tray in comparison with the second rotating
body.

3. The automatic document feeder according to claim
1 or 2,
further comprising a feeder mechanism configured
to feed a plurality of documents stacked vertically on
the document tray to the reading portion one by one
from a bottom of the plurality of documents,
wherein:

the document tray is located on a lower side of
the output tray;
the switching mechanism carries the document
for which the image reading is finished to the
second rotating body to eject the document to
the output tray through the second rotating body
when the reversing mechanism is activated; and
the switching mechanism carries the document
for which the image reading is finished to the
first rotating body to eject the document to the
output tray through the first rotating body when
the reversing mechanism is not activated.

4. The automatic document feeder according to claim
1 or 2,
further comprising a feeder mechanism configured
to feed a plurality of documents stacked vertically on
the document tray to the reading portion one by one
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from a bottom of the plurality of documents,
wherein:

the document tray is located on an upper side
of the output tray;
the switching mechanism carries the document
for which the image reading is finished to the
first rotating body to eject the document to the
output tray through the first rotating body when
the reversing mechanism is activated; and
the switching mechanism carries the document
for which the image reading is finished to the
second rotating body to eject the document to
the output tray through the second rotating body
when the reversing mechanism is not activated.

5. The automatic document feeder according to any of
claims 2 to 4,
wherein:

the output tray is positioned, in a horizontal di-
rection, on a side with respect to a mechanism
body portion which is defined in the automatic
document feeder as being provided in a portion
corresponding to the reading portion; and
the second rotating body is located to be closer
to the mechanism body portion in the horizontal
direction in comparison with the first rotating
body.

6. The automatic document feeder according to any
preceding claim, wherein the second rotating body
is located not to eject the document toward the sink-
ing mechanism.

7. An image reading device, comprising:

an automatic document feeder according to any
of claims 1 to 6; and
a reading portion configured to read an image
from a document carried by the automatic doc-
ument feeder.
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